Cell-free sulfation of human and bovine pituitary hormones. Comparison of the sulfated oligosaccharides of lutropin, follitropin, and thyrotropin.
Lutropin (LH), follitropin (FSH), and thyrotropin (TSH) from pituitary and human chorionic gonadotropin (hCG) from placenta are a family of glycoprotein hormones, each with an alpha and beta subunit. The alpha subunits of all four hormones have the same amino acid sequence, whereas biological specificity is determined by their unique beta subunits. The carbohydrate compositions of these hormones indicate the structures of their Asn-linked oligosaccharides are not identical. Sulfate is present on most, but not all, of these hormones, and for bovine LH is attached to GalNAc (Green, E.D., van Halbeek, H., Boime, I., and Baenziger, J.U. (1985) J. Biol. Chem. 260, 15623-15630). We used a reconstituted cell-free system to study sulfation of bovine (b) and human (h) glycoprotein hormones and its relationship to glycosylation. Exogenously added bLH, bTSH, bFSH, hLH, and hTSH are sulfated exclusively on the oligosaccharides of both alpha and beta subunits. The distribution of sulfated oligosaccharide structures varies among the hormones and appears to result from differences in the extent and/or pathway of oligosaccharide processing. Significant amounts of disulfated, dibranched complex oligosaccharides are present on all the sulfated hormones. Human FSH is not susceptible to sulfation unless first treated with neuraminidase. The sulfated oligosaccharides obtained from bovine FSH and desialylated human FSH are unlike those of the other hormones. Therefore, there is differential processing of the oligosaccharides on pituitary hormones. For FSH and LH, which are believed to be synthesized in the same cell, we would suggest that the unique beta subunits may regulate processing of all oligosaccharides present on the alpha-beta dimers.